We investigate the response of a particle detector coupled to a massless scalar field which is assumed to be in the Minkowski vacuum state. It is shown that the response of the detector in a high speed circular motion is the same as the one in a uniform linear acceleration superposed on a transverse translational motion.
It would be of considerable interest if one could experimentally detect the phenomenon of the so-called "acceleration radiation", which has been theoretically well known since the pioneering works of Fulling/) Davies 2 ) and Unruh.
3 )
The theory predicts the following: Consider a particle detector coupled to a massless field and let it move along a straight line with a constant proper acceleration. If the field is in the Minkowski vacuum state, the detector responds as though it were immersed in a bath of thermal equilibrium radiation with the temperature proportional to the magnitude of the acceleration.
Recently Bell and Leinaas 4 ) discussed the promising possibility of using an electron in a circular motion asa detector. In a circular motion at a constant speed, the magnitude of the acceleration is constant. Therefore. one might naively expect that the response· of a detector in this case would be similar to the one in the linear case mentioned above, and that the predicted thermal nature of the response could be demonstrated by means of a detector in a circular motion rather than a linear motion. A circular motion is practically much more preferable than a linear one, as has been discussed in detail in Ref. 4) . In view of this it is important to understand the relation, if any, between the response of a detector i in "a circular motion at a constant speed" (h.ereafter called CM) and the response of the detector in "a linear motion with a constant acceleration" (hereafter called L). An investigation to this end was carried out a few years ago by Letaw and Pfautsch, 5) who calculated the response function for CM numerically and compared it with that for L. The comparison, however, revealed a difference rather than a similarity. On the other hand, Bell and Leinaas argued that the response for CM may be We use the natural units.
The trajectory of CM is given in the Minkowski coordinates by xl'=(rr, Rcoswrr, R sin wrr, 0), (1) where w=v/R. Regarding this world line as a curve in the 3,dimensional Minkowski space, one may construct the orthonormal triad,5) namely the tangent
the principal normal
and the binormal bl'= r( -v, sinwrr, -cos wrr, 0).
The world line is characterized by the two invariants, namely
The trajectory of L T is conveniently represented as Equation (7) 
where Q = r/ p. One may now proceed as in the previous paragraph to find the triad: 
Both eM and L T are 'helices' in the 3·dimensional Minkowski space; eM winds around the time axis and L T winds with an imaginary pitch around the space axis. The naive expectation that eM with a large R must be similar to L T is borne out by comparison of Eqs. (6) and (14) . In this comparison we should keep the curvature to be a fixed constant X common to both, since the curvature is nothing but the· magnitude of the proper acceleration. Then, to increase R is to increase v, and as v tends to unity the torsion tends to x in both motions.
Let us now compare the responses of a particle detector coupled to a massless scalar field. We consider the Dewitt detector 6 )' rather than the original Unruh's box.
The response function per unit proper time is given by7)
where D+ is the positive frequency Wightman function for a massless scalar field with respect to the Minkowski vacuum, evaluated along the world line x ( r) of the detector:
D+(Llr)=-(4Jr 2 )-'[(LlxO-ic-)2-(Llx)2]-', (16)
where Llr= r-r' and Llx"=x"( r)-x"( r').
Substitution of Eqs. (1) 
The response function I~ corresponding to D~ + is given by (22) Equations (17) and (19) have been obtained in Refs. 4) and 5). As remarked at the beginning of this letter, Letaw 
